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(57) Abstract: 

PURPOSE: To obtain efficient 
regeneration of a filter throughout the 
period of regeneration and in a range 
free from melting loss or the like by 
varying the guantity of heat supply by 
means of a filter temperature raising 
means to the filter in accordance with 
the degree of progress of the 
regenerative processing during the 
time of regeneration of the filter of an 
exhaust particulate treatment device, 
thereby varying filter temperature 
raising characteristics. 

CONSTITUTION: Particulate 
discharge from an engine 100 is 
detected by a discharge detecting 
means 113, while whether the time of 
regeneration or the completion of the 
regeneration is judged by an 
accumulation detecting means 114. 
When a filter 105 enters the period of 
regeneration, a first flow passage 
— .:+^Vi;^,/y vilwft iftf ik closed and a 
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/^nd flow passage switching valve 
. is opened, so that only the 
exfeaust leaking from the first flow 
passage switching valve 106 enters 
the filter 105. Then, an electric heater 
1 10 is electrified/heated via a heater 
driving circuit 111. Based on a signal 
from an operating condition detecting 
means 1 12, regenerative electric 
power is made relatively small in 
order to avoid a melting loss for high 
oxygen concentration, while the 
power is made relatively large in 
order to improve the combustion for 
low oxygen concentration. Thus, 
regeneration can be carried out 
efficiently. 
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/• 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages cause* by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *'*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



nndustrial Application] This invention carries out uptake of the particle contained during an in^al combu^on 
£S«£aS I, and relates to the exhaust air particle processor which processes this particle that earned out 



engine 
uptake 



[Translation done.] 
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* NOTICES * 

japan Patent Office ia not responsible for any 
damages canoed by the use of this translation. 

1. This document has been translated by computer, So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



SSaStldrfldiaust air for playback) flow rate which can supply the amount of oxygen reonired for playb^k- 
Jj^'Sf " Se^^mTwhich are going to reproduce a filter efficiently (Japanese-Patent-ApphcaUon-No. No. 
54032 [ five to ] official report). 



[Translation done.] 
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' * NOTICES* 

Japan Patent Office is not responsible fox any 
damages caused by tHe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any word$ are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



uptake. 



foe exhaust air particle processor which carries out uptake of this particle with the filter prepared m foe ^exftausl 
me exnau^a^ paracie pi^> uptake was carried out accumulates on a filter and 

system is proposed. ] «^^^^^Xs filter serves as bijaisle resistance, and exhaust gas pressure will 
E££2 ^ca^es aj^^ ° fa * performance etc. will be brought, 

M^l^i nT^^^ove this exhaust air particle by which uptake was carried out from a fitter, and to 
* I fil?« Titers' Sat vou light the exhaust air particle by which uptake was earned out through an 
^^^^T^S^^Sli^M filter, andmake \ burned down by combustion propagation. 
rSiac^vlntionSe^t air particle processor by this playback approach For example the ^tofAe 
LSt^ o^ctewbich detects an engine's operational status and is discharged by the engme based on the detected 
^Xo7J^^^^ trolling that close the bulb prepared in the flueway and a bj£*^ » 
^heldwTeextoust airwhicb passes a filter, if a regular exhaust air particle accumulates on a filter adjusUng to 
Te exhal ah^eSr^ L playback) flow rate which can supply the amount of oxygen required for playback - 
SS" ihTe^e Tome which are going to reproduce a filter efficiently (Japanese-Patent-Apphcanon-No. No. 
54032 [ five to ] official report). 

Sroblemfs) to be Solved by the Invention] With such conventional equipment, if playback of a filter is started as 
^wn^ £aCrl 9 ^particulate deposited on the filter will be heated by the electrical heater and active 
Su^^i^wm process first (ihe period [0-tl] of du»lD&2 is equivalent to the combushon period 
by ™So^ P S^ is ended comparatively for a short tan* J ^^S^i 

filtL alsTrises in C under hyperoxia concentration (refer to continuous-line [ of drawing 9 or drawing! ] [0-tl 1 ]). 
i ?A*Zl ?Z£r ^xk «Xration since combustion becomes inactive compared with the bottom of hyperoxia 

ll^ti^ 

under hyperoxia concentration, it will become low (refer to broken-lme [ of drawing ! ] [0-tl2]). 
m^51 S^aV intiiis "combustion by propagation", it is difficult to folly reproduce and a cinder occurs 
omewS. Foi fofs' r^on, £u after "common by propagation" is completed it is necessary to bum foe peculate 
wS cTcontmueTheating by the electrical heater, and burned and remained. In order to distinguish foe combustion £ 
foe time of bating by this electrical heater from foe above "combustion by propagation", it is defined as combustion 

tie £££ *W and for mis reason, filter temperature does ^^^RSSSSS 
Q ). Thus, although a property changes according to foe degree of complehon, playback of / t ^ t ^ ^^ 0 ^ 
equipment, in order to prevent the erosion, crack, etc. by overheatmg-^ng of a filter W foe iflte^S^ 
rirne Prefer to the continuous line of drawin g 9 [0-tl 1]) of "combustion by propagation' under hyperoxia concentration 
w?fo ±IlT^ZoZZ^^c^L a fixed setup of foe playback power at extent which does not exceed 
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4 ' 

' the erosion critical temperature of a filter, As a result, the time (refer to broken-liue [ of drawing_7 ] ** [0-U2]) of 
? combS by Ration" under hypoxia concentration, At the time (reference, such as a ^ken hne[tl-t2] of 
H^S n?9?of "coStion by heatmg^under hypoxia concentration and a term oxygen density, die heajng 
iSSSwv of tt^SZt SU caxrie4out,ap^culate is mlly burned, and the actual 

S?r>7l So^^e ^wSating value of a filter temperature-up means to carry out the heating temperature up of 
correspond to this, it aims at enabling it to reproduce a filter more efficiently. 

Hs for Solving the Problem] For this reason, the exhaust air particle processor of an mternd comb^tion engine 
[Means for b oivmg ™™« ' carrie s out uptake of the particle under exhaust air which is infixed man 

loss-quantity control of the exhaust air flow rate which flows into wdflte A ^ ap^* 
a^lna^l^^^^ 

m0091 Said 1st filter temperature up property modification means E was compared with the supply heatmgvaiuenom 

invention according to claim 2 so that the supply heating value to the filter of said filter temperature up » 
Se&re [ L after said predetermined time progress / playback termination ] might mem. t0 
cSm 3 was constituted including secondary air supply means F to supply secondary air, to Filter A at the time of 

fS C ^ f fflte7A A which carries out uptake of the particle under exhaust air which is infixed in air internal 
Z7^1p^Z VL ? ^L up of said filter A is carried out When it has me exhaust an inflow control 

SS5S £El r^hieh «»»* StoFitter A by said eahaua, m ^^"^Z^^TZ^ 

S^rf,m^dX su^olv heating value to the filter of said filter temperature up mean* C accordntg to die oxygen 

toe tompendure up property of a filter « toe tirue of playbu* of Fdter A was 

[otw toSSonaoeording to elaint 5, aaid 2od ffltor temperature up property 

o^enXty whose heat amount of supply to die filter A of said filter temperature up means C w thm 
pS^Xeis under me ex^ 

Sdence of the heat amount of supply concerned and the heat amount of supply to ^ o f said filter 

t^erature ud means C of a before [ from after said predetermined time progress / playback tenmnabon ]. 
SutTas m^^ time to be the time amount in which combustion by propagation carries out 
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abbreviation termination in invention according to claim 6. 

[Function] When a playback stage is detected by said playback stage detection means according to the exhaust air 
particle processor of the internal combustion engine having the above-mentioned configuration according to claim 1, 
the exhaust air flow rate which flows into a filter by said exhaust air inflow control means by carrying out loss-in- 
quantity control Although said filter temperature up means is operated and a filter is reproduced, controlling that a 
heating value is away held at the time of playback while supplying the amount of oxygen suitable for playback Since 
this regeneration has many particles by which uptake was carried out in the first stage, playback (combustion) is 
active the amount of particles deposited on a filter according to advance of regeneration while filter temperature 
serves as an elevated temperature will become less, reproductive (combustion) activity will fall and go and filter 
temperature will fall. Therefore, although it is made to burn near the erosion critical temperature of a filter mtheearly 
stages of playback and activity of combustion can be attained like before when the heat amount of supply to the filter 
of said filter temperature up means is uniformly set up during playback, filter temperature falls at a playback anaphase 
and a particle cannot fully be burned, then, activation of playback (combustion) in the range m which me erosion of a 
filter etc does not occur [ be / it / under / playback period / of a filter / letting it pass ] with said 1st filter temperature 
up property modification means in this invention as the heat amount of supply of said filter temperature up means is 
changed according to the degree of completion of regeneration - planning - making - with - **** - it is efficient 
and was made to perform playback of a filter. 

[0014] In invention according to claim 2, said 1st filter temperature up property modification means It compares with 
the supply heating value from playback initiation to the filter of said filter temperature up means within predetermined 
time It sets up so that the supply heating value to the filter of said filter temperature up means of a before [ from after 
said predetermined time progress / playback termination ] may increase. By such easy configuration In the period 
(combustion period by propagation) when the combustion in early stages of playback is active While reproducing filter 
temperature in an erosion marginal temperature requirement, in the period (combustion period by healing) which is not 
active, combustion of a playback anaphase raises filter temperature by increasing a supply heating value, and attains 
activation of combustion of a particle. . 
[00151 While controlling by invention according to claim 3 the amount of oxygen which constitutes including 
secondary air-supply means supply secondary air, to a filter at the time of playback of a filter, and flows into a filter 
during playback with high precision, it prevents that the playback condition of a filter changes and reproductive 
optimization makes easy because the amount of oxygen under exhaust air which engine operational status changes and 

flows into a filter changes. , 
[0016] By invention according to claim 4, when a playback stage is detected by said playback stage detection means, 
the exhaust air flow rate which flows into a filter by said exhaust air inflow control means by carrying out loss-m- 
quantity control Although said filter temperature up means is operated and a filter is reproduced, controlling that a 
heating value is away held at the time of playback while supplying the amount of oxygen suitable for playback 
Playback (combustion) is influenced under the effect of the oxygen density under exhaust air, under hyperoxia 
concentration, while playback (combustion) activates and a filter serves as an elevated temperature, under hypoxia 
concentration, reproductive (combustion) activity will fell and, as for this regeneration, filter temperature will fall. 
Therefore like before, when the heat amount of supply to the filter of said filter temperature up means is 
independently set as the oxygen density under exhjuist air uniformly, even if it makes it bum near the erosion critical 
temperature of a filter and can attain activity of combustion, under hyperoxia concentration, filter temperature falls too 
much and it cannot be said under hypoxia concentration that combustion was fully able to activate, so, in this 
invention, the heat amount of supply of said filter temperature up means is changed with said 2nd filter temperature up 
property modification means according to the oxygen density under exhaust air under playback (oxygen density which 
flows into a filter) - making - making -- activity of playback [ irrespective of / the oxygen density under exhaust an ] 
(combustion) of a filter - planning - with - *♦♦* - it is efficient and enabled it to perform playback of a filter 
[0017] In invention according to claim 5, said 2nd filter temperature up property modification means when the oxygen 
density under exhaust air is high It compares with the heat amount of supply from playback initiation to the filter of 
said filter temperature up means within predetermined time. The heat amount of supply to the filter of said filter 
temperature up means of a before [ from after said predetermined time progress / playback termination ] is made 
[ many ]. When the oxygen density under exhaust air is low While making [ more ] it than the time when the oxygen 
density whose heat amount of supply from playback initiation to the filter of said filler temperature up means within 
piedetermined time is under exhaust air is high The heat amount of supply concerned and the heat amount of supply to 
the filter of said filter temperature up means of a before [ from after said predetermined time progress / playback 
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"termination 1 In the period (combustion period by propagation) when the combustion in early stages of playback £ 
aX^Sve o p foToxygen density under exhaust air as **** coincidence is earned out Acta^ of combustxon 
ofa dS ^ attS conlolHng the erosion of a filter etc., and in the period (combustion period by heatmg 
w^cCnSir^mbustionSplayback anaphase raises filter temperature and attained acuvanon of combustion 

rOO^lt^vention according to claim 6, since said predetermined time is set up so that combustion by Propagation 
can be perfoxmed, 

fFxamnlel Below it explains based on the drawing of attachment of the example of this invention. The^nfiguration 
onrexhl^pa^cte T'c^x *PP^ to thelst example of this invention at dmwhjgl is shown. The middle m 
me parT^etu^a^lOl connected to an internal combustion engine's 100 exhaust manifold once branches to the 1st 
^H!;^»th1o? and the 2nd branching path 103, and it is constituted so that it may jom again after foal. 

exhaust air is infixed in said 1st branching path 102. And the 1st passage change-over valve 106 to J.^^J™* 
SSsXe inflow of exhaust air is infixed in the exhaust air downstream of this fdter case 04 of this 1st branching 
P aST?02 , SeTd passage change-over valve 108 to said filter 105 which controls the inflow of exhaust air 

filter 05 m addition, it has the 1st valve driving gear 107 which carries out the closing motion drive , of saul 1st 
pa^agrch^ver valve 106, and me 2nd valve driving gear ^^^o^^m^^^ 
2nd pLage changeover valve 108. These 1st valve driving gear 107 and the 2nd valve driving gear 109 are 
controlled based on the driving signal from a control unit 115. 

SMfa taTtrid 1st passage chauge-over valve 106, said 2nd passage changeover valve 109, «^ wjl 15 
«2o consmSe me exhaust air inflow control means concerning this invention. The electrical neater 110 for heating 
i^S^^SnpU^ was carried out to the filter 105, and burning it is formed in the exhaust air upstream of 
Sid [fitter And me heLr drive circuit 1 1 1 for driving this electrical heater 11 0 is formed. This heater dnve circuit 
1 1 1 is controlled based on the driving signal from a control unit 115. . 
00231 In here said electrical heater 110 constitutes the filter temperature up means concerning this invention. 
Moreover ^engine operational status detection means 112 to detect the operational ^ * ^ 
enrine's load, engine rotational speed (the basic injection quantity Tp, accelerator opening throttle opening TVO 
S ?W c^lS^ater temperate, is established. This operational status detection means 112 can use the accelerator 
ZSZSSSS ed for engine control, a throttle sensor, a crank angle sensor, a coolant temperature sensor^etc. 
roOMI rrmelarticulate^Lentation to a filter is presumed to be a discharge detection means 113 to detect and 
Sennneme particulate discharge from an engine 100, and it has an alimentation detection means 1 14 to perform 
aSn o^aptybact ^ S ^ SL pkybacSiation stage. The control unit 115 which consists o^crocomputers 
Stoted including CPU, ROM, RAM, an A/D converter, an input/output interface, eto is equipped with es 
di^rdSecSmeans 1 1 3 and the atimentation detection means 1 14 in software so that it may mention later. 
r0025l An operation of filter playback of this example which has tMs configuration is explamed below. 
2 cSS oTupVof foe particulate with a filter 105, while making the 1st passage changeover valve 106 
opeXugh^lswXrdriving gear 107, cany out clausilium of the 2nd passage changeover valve , ^toough 
foe 2nd valve driving gear 1 09, md make it make a filter 105 pass exhaust air of the abbreviation whole quantity. 
SoS | 105 becomes a playback stage, while carrying out clausiUum of the 1st passage change-over 

v^e 106 Sd^trean "of a filter foSthroughtoe 1st valve driving gear 107, open toe 2nd Passage changeover 
vSve 08 un^tT2nd valve driving gear 109 first. Since the aisle resistance by the side of toe Istbranc^ngpath 
lo^utereasWbTmis while the ventilation resistance of the 2nd branching ^aft 1 10 ^becomes small, in a filter 105 Only 
the exhaust air adjusted to the specified quantity by setup of the amount of leaks of the exhaust air from the 1st 
S^SSSSvl^Vwill A- That is, toe exhaust air (oxygen) adjusted to toe a 
filter 105 ^reproduce the best in the range which does not carry out an erosion) suitable for combustion by 
S^SuSwd a filter 105. Therefore, optimization of "combustion by propagation" can be attained. In 
^^Z^^^^extovst eas pressure at the time of playback is controlled by chauge-over (change-over 
P ^1M?.* RCVD AT ?m/20W 3:40:40 Rfl |astwn Dayljght Tiniel* SVR:USPTMFXRF-2» * DNIS:7464554 « CSID:703 836 2787 * DURATION (mn>ss):31 -08 6/24/2004 



09/14/200 4 15:50 FAX 703 836 2787 OLIFF & BERRIDGE, PLC @|035 

Page 5 Of 11 

to the 2nd branching path 103 from the 1st branching path 102) of a flueway, aggravation of the operability at the time 

lit and start playback of a filter. While "combnstionby propagation" is advancing under hyperoxia concenteahon 
afti ZS to an electrical heater 1 1 0 (namely, up to the time of day tl as shown m temg9 unt.1 combustion 
after energizing ™ ^ e^™*^. * ^Jtn^tti /for examme. when playback is performed by the operating 



drawinc 7 - Playback power required ior comDusnun vy piuj» e a UU u « ~-> . 

unS^eroxia concentration and combustion activates as mentioned above it t ^^ K ^^^ 
playbackpower (W2 of drawing 10 ) so that a filter 105 overheating-izes and does not ^out^ erosion etc., 
ninelv so that the temperature of a filter 105 becomes below the erosion critical temperature of dswjng5 • 

to the time of day tl until combustion propagation is completed from the playback nutation 0 of dfflwjsg£) (for 
example, when playback is performed by the operating range E shown m drawing^ )Jfa addition, m case of a 
operating range II, it is set to tl2 as this tl is shown in broken-line ** of drying? . Since the active .degree of 
combustion is low compared with the case where "combustion by propagaUon 1 is performed, underhyperoxia 
concentration (operating range I) when carried out, the temperature of a filter 105 also becomes low (refer to broken- 
S?S£z?«). Therefore, as playback power (Wl rftadyOi ) ^ghex than me playbac CW2 of 
dr awing To "-) supplied at the time of "combustion by propagation" under hyperoxia concentration is supplied, an 
improvement of "combustion by propagation" under hypoxia concentration is aimed atbythis 
EE " After "combustion by" propagation" is completed, wMe y^^^^TS^S^c, it is 
completed (namely, from tl shown in drawing 9 to the time of day t2 which playback ends) is performed Smce it is 
only that the comparatively tittle particulate which burned and remained by "combustion by propagation burns, for 
this reason, the temperature of a filter 105 also becomes low compared with the time of combustion by 

broken line of drawing^ ). playback power (Wl of te&mgjQ ) higher tiran the playback 
power at the time of therefore, the combustion by "propagation if me case under hyperoxia conc^tehon is 
Sained" (W2 of dravdaglfi ) - supplying - making - with - "** - an improvement of "combustion by heating 

rooSO^m^dition, detection of aplayback stage and a playback termination stage is perfonned by [ asbeing ^ 
following 1. First, based on the detecting signal of the operational status detection means 1 2 which detects accelerator 
openfruT engine rotational speed, etc., the discharge detection means 1 13 detects an engine's particulate discharge with 
reference to the retrieval map of a operating-range & particulate discharge shown m drawi^ 7 ■ 
[00311 And based on the detection result of the operational status detection means 1 12 and the discharge detection 
means 1 13, the alimentation detection means 1 14 detects the particulate alimentation to a filter 105 Then, if 
alimentation becomes more than the specified quantity, the alimentation detection means 1 1 4 will be judged to be the 
playback stage of a filter 105, and will judge a playback termination stage based on alimentation and operational 
states- Based on the decision result of this playback stage and playback termination stage it reproduces by the control 
unit 1 15. Therefore, this alimentation detection means 1 16 constitutes the playback stage detection means concerning 

r00 S 3?7SxUhe playback control of a filter which the control unit 115 concerning this example performs will be 
concretely explained according to the flow chart shown in drawing 4 and drawing s . step (it is described as S by a 
diagram.) By 1, the signal of engine rotational speed, an engine load, etc. is read like the following. This step 1 
constitutes the operational status detection means 112. „*ri„ ra i 
r0033] At step 2 the particulate total emission per unit lame amount from an engine 100 is calculated by retrieval with 
reference to the retrieval map of the operating-range & particulate discharge of drawing s . The step 2 concerned 
constitutes the discharge detection means 113. At step 3, it judges whether a filter 105 is being reproduced. In under 
playback, it progresses to step 16, and in un-being under playback, it progresses to step 4. 

r00341 At step 4 it asks from the particulate total emission (the amount of addifton) which calculated the particulate 
alimentation beta to a filter 105 at step 2. At step 5, the particulate alimentation beta to a filter 105 judges whether 
refreshable alimentation betaRe which is a playback stage was exceeded. The particulate alimentation bete exceeds 
refreshable alimentation betaRe, if it is judged that the playback stage came, it will progress to step 6, and if it is 
iudged that it is not a playback stage, it will progress to step 1. 

r00351 Step 6 shows that attach a playback flag and a filter 105 is being reproduced. At step 7, the 1st passage change- 
™~ Jaiv/i rv? bv the side of a filter 105 is closed through the 1st valve driving gear 107. The 2nd passage change- 
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ovar valve 108 by the ride of the 2nd flueway 103 is made to open through the 2nd valve g^Sffi w£^S£' 17 
mSoTAnd it progresses to the flow chart A shown in dQwmgjS . In a flow chart A, step 1 3 .^^ *™ -f P 
E?;i*™ed K 13 it iudges whether the exhaust air in the operational status under playback is hyperoxaa 

S»S?ATinl5 since it indeed that it was playback under hypoxia concentration at step 13, based on the 

Atsteoie niudges whether foe resistanw^^ . 
nS£mnS ta ftf mKEKX whefoer playback was completed or not At step 17, since predetermined tome 
^SS^^^^ftJa U ,v«^tJm electrical heater 1 1 0 is ended. As ^^ff^f^ 
r^^i 7 chart are completed, itreturns to step 9 of the flow chart again shown in drawing after foat. 
mimM 106 by the side of a filter 105 is opened through the 1st valve 
2Sni mTRS 1 At steo lOthe 2nd7assage change-over valve 108 by the side of the 2nd flueway 103 is closed 

5« 109- At'tep ll'rince playback of a filter 105 was completed, the particulate 

Sl^te^ off fiTter 105 was completed, the playback flag 1 is removed and this flow is ended 

foe SSmSSi rate for playback to which this combustion was balanced between "combuston by 
nVon^aWu^rhyperoxia concentration according to mis example, While optimization of "combustion by 
SSSS- cTbeXined preventing the erosion of a filter 1 05 etc. by supplying the power W2 for pkyb^ to an 
SSriS heateTl 1 0 When burning the particulate which burned with ** "combustion by propagation" and remamed 

by heath? Since lie temperature of a filter 105 is raised as the power flyback to an etectacal 
LSnoS^SSSto Wl (> W2), and the improvement (see the continuous line and broken line in a period of 
KS of dSS "Vf "combustion by heating" was aimed at A particulate can be burned off completely. That is, a 
filter 105 can be reproduced good, without an erosion etc. carrying out a filter 105. .w***. 
f0W2 Mor^vexT^mbuSon'by propagation" under hypoxia "—J^^^ 
maximum capacity of the electrical heater 110 concerned) for playback bjgher man me power W2 for playback to toe 
eSTh^nO m-combustion by propagation" under hyperoxia concentration was supplied, "combustion by 

h^pcSa concentrafionS unprovable. In addition, although the 1st passage ^overvdve 106 
formed in the downstream of a filter 105 and was constituted from this example, you W make it 
TrtbrancW nam 102 of the upstream of a filter 105, of course. Moreover, in this example, although the 1st passage 
cnaS^va^^ 

even if it replaces with this, it adopts an orifice and it is made to carry out adjustable control of the diameter of an 
orifice, the same effectiveness as this example is acquired. 

r00431 Moreover the 1st passage change-over valve 106 and the 2nd exhaust air passage change-over valve 108 are 
Sk^dte t vdvTta ^hich openmg adjustment is possible. While controlling the exhaust an flow rate which 
flXfoto a X 1 05 at the time of payback to die flow rate which was suitable for "combustion by propagation 
unX h^e^Tconce^tration or hypoia concentration, respectively It - PO-iWe to make it cc^l to ^ flow rate 
suitable for this combustion gestalt and to aim at optimization of playback of a ^ "^SSZikm 
consumption further by controlling me power for playback suitably according to the these-controlled exhaust air flow 

^^ JZ^S^M^Zd although it was explained as the supply voltage was changed into 
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* Wl, the between fiom after predetermined time progress to playback termteationTbe ^^""^J* 
^elimined time progress to playback termination may also be made to be rcprodn^di th "^J^Sr 

filter 105 which interior is carried out to a filter case 104, and carries out uptake of the P^ukteunder 
is infixed in this 1st branching path 102. And 1 st passage ^ge-over vake 106A ^ 
controls the inflow of exhaust air is infixed in the exhaust air upstream of the filter case 104 ot tnis !™ C ™ B P^ 
?£Xun ^sTJd fiherToS is reproduced, it has the air pump 1 16 for supplying the secondary an; for P^*tt> a 

valve driving gear 109 are controlled based on the driving signal from a control umt 115. -mo-h 
[0049 £h£ * the exhaust air inflow control means which requires said 1st passage change-over valve 1 06A said 2nd 
oassaie Sge-over valve 108, and control unit 115 grade for this invention is conshtuted. And said an pump 1 16 
£? iSSS au^PPly Patbs 1 1 7. and control ^ 115 grade cor^titute secondary ^ 
SteS A^ the exhaust air upstream of said filler 105 is equipped with the heater drive circuit 1 13 for dnvnig tins 
SdhXl 1 0 while the electrical heater 1 1 0 for heating the particulate by which uptake was camedout to the 
nKol , Surnmg tt is formed. This heater drive circuit 113 is controUed based on the driving signal from a 



S m here said electrical heater 1 10 constitutes the filter temperature up means concermng this invention. 
ELer ^nerational status detection means 112 to detect the operational status of engines, such as said engine s 
]^5^S^i^^ng water temperature, is established Furthermore, it has a discharge detection means 
1 mo ^ttid^SSume the particulate discharge from an engine, and an alimentation detection means 1 14 to 
iresSneS S^amculate alimentation to a filter 105, and to perform a setup of the playback stage of a fitter 
^drplaytacl Trmination stage based on the particulate alimentation. The microcomputer in a con^umt 115 
eto is eqmppedwitotMsdi^ 113 and the alimentation detection means 1 14 in software. 

1st valve drivSg gear IOTA, carry out clausifium of the 2nd passage change-over valve 108 through the 2nd valve 
driv^geaJ 109 and make it make a filter 105 pass exhaust air of the abbreviation whole quantity. 
lESRS When a^aSate accumulates on a fitter 105 and the playback stage of a filter 105 comes, first carry out 
dS^m^l^^di«»f^^ 1° 6A ofthe *P stream of a filter 105 If valve timing ; go« 

resistance bv the side of the 2nd branching path 103 falls sharply and the aisle resistance by the side of the 1st 

SS^^~«Sy ™ of the abteeviation whole ^ tity comcs to flow to ^ temclunfi 

SftilllJiw. mndhion. carrv out energization heating of the electrical heater 110 through the heater drive circuit 
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' n i ™h rm mA,« a filter After energizing to an electrical heater 111, while "combustion by propagation" is 

MS KSS"* SSSfflStf i£ ?Si£Z££2 * Si— r wm be ^ea good, 

Lee the active degree "'"-^I'jZSTt^lerfatto l£bS££*Jrt* »s playback 

op^nedTough 1st valve driving gear 107A. Thereby, since exhaust air passes a filter 105, the uptake to the 

mS/lAtXTsmce playback of a filter 105 was completed, the playback flag 1 is rc ^^^ r ^ujs 
flowrlteSa^^^ 

sass 

SSJKSfiSTL 1 ^: ~,™ie *«, fh. secondary air for playback is supplied with an air pump 116, compared 
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'with the 1st example, the control precision of an oxygen density is high, and since it is not MhmAJ* ■ .« 

it is stabilized and high regeneration efficiency can be acquired. In addition, although die 2nd 

engine having a supercharger has, you may make it a configuration which draws a part of compressed air of this 

S^rS^ample Msmade to carry out adjustable control of the power for playback for every 

under hyperoxia concentration and hypoxia concentration should be optimized, ^f^^^^^ 
il „:^„ a. i c . -Tr^mole and basic configuration are the same except having composition wnicn can suppiy 
Z£* «^plSS£^ TiSSta-. 1 10, the detailed explanation about a configurator lis omitted. 
mSlS^Ae ilavb^ack control of a filter which the control unit 1 15 in the 3rd example performs will be 
^SE5SS^fS?Sl?C shown in ArcoilS and draadngio. . hi addition, the flow chart Coftbe 
fl^XrtSm X drawing 15 instead of the flow chart A of drawing in the 1st example shown in the 
concerned is the same as toe flow chart of d^^ Atot - the ^articulate 

moSrrnat is at steo 1 the signal of engine rotational speed, an engine load, etc. is reai At step ^ej^^ate 
LTeSon perSt timTaSt fronZ engine 100 is calculated by retrieval with reference to the retrieval map of 

addition) which calculated the particulate alimentation beta to a filter 105 at step 2 At step 5 the P^ubte 

e^SThe^uSfalm^n beta exceeds refreshable alimentation betaRe, if it is judged ^ 
S^S^SSS- to step 6, and if it is jurlged mat it is not aplayba^s^ge, i wdl ^^*£P 
m068] Step^ 6 shows that attach a playback flag and a filter 105 is being reproduced. At step 7 the l«V*~**£^ 
over valve 106 by the side of a filter 105 is closed through the 1st valve driving gear 107. The 2nd p^age change 
Zt l*h,l 08 bv me side of the 2nd flueway 103 is made to open through the 2nd valve driving gear 109 at step 8. 
^^^^^SS^d^t C shown in drawhS • to a flow chart C, step 31 explained below 

31, it judges whether the exhaust air m the operational status under playback is hyperoxia 
conc^r^tn^range £ oHt is hypoxia concentration (operating range fl) based on the rnap m which me 
reSti^of the oxygen density under the operational status shown m drawings and exhaust au- is shown. 

34 to order to perform "combustion by heating- continuously. On the other hand, if it is NO, the power W21 for 

tSlmSZ ^^t^reZwurfon by heating" (between aMtf ttetaOI X «-*«« *• . 
S£223*££. *£telZ .the power Wll O W2 l ) fa p^i.^W^«l*^ 
the resistance welding lime t of an electrical heater 1 10 went through predetermined tune t2. That is, it judges whether 

&%%££^£SL»* ume ,2 passed (playback temrinano* the ^^ZtTf^^'" 
1 W iVmded -TtS enmfaation pattern 4 (the energization pattern 4 concerned is cqmyalent to the 1st filter sami, 

in Hnwino 18 at the steo 37 concerned although it progresses to step 37 on the other hand when it is judged at step 31 
"^S^^^^io^ In addition, the ^^^^^ 

—~^S na n«m * nnd the enervation pattern 4 is equivalent to the 2nd filter temperature up property 
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modification means concerning this invention It is based and supply of the power W22 (> W21) for playback is 
started to the electrical heater 1 10 for playback. , i R ^^i™ 

r00731 At sten 38 h judges whether the "combustion by propagation" period (between 0-tl2 of d ra win g 18 , ) whether 

t went through predetermined [time tl2 and under hypoxia concentrahon that is, expired If 
^ ^wuTpro^eTtoX 39 in orfe? to perform "combustion by heating" continuously- On the other hand, if it 
is NO the uower W22 for playback will be supplied continuously. 

£!3252£4°f ^SSll • *• Power W12 (> W22 and W12>W1 1) ft. -playback is supplied. Alter that, the 

f ^ ™j , Tr 1 1 n pnded at sten 36 throueh the above-mentioned step 35. 

SSr« ^ it returns to step 9 of the flow chart again shown 

Se^^Tdriving gear 107. At step 10, the 2nd passage changeover valve 108 by the side of the 2nd flueway 103 
is closed through the 2nd valve driving gear 109. - . 

r00761At step 11 since playback of a filter 105 was completed, the particulate alimentation beta to a filter 105 is reset 
EoAt^K payback of a filter 1 05 was completed, the playback flag 1 is removed and fins flow is ended 
urns according to the 3rd example, it can regenerate most effectively, preventing the eresion of a ^105 etc *y it 
bem^ike respectively and supplying the power W21 and Wl 1 for playback to the electncal heater 1 10 with the time 
^S^S^^S^^^S^ concentration, and "combustion by heating" wmch respond^ 
moreovT under hypS concentration, it can regenerate most effectively, preventing the erosion of a filter 1 05 etc 
by ttogS, re^ectively and supplying the power W22 and Wl 1 for playback to the electrical ^heater 1 1 J the 
time ofSSion by propagation" under hypoxia concentration, and "combustion by heating" which responded. 
S^efoV-^mout a7Sn etc. carries out a filter 105 irrespective of the difference m an oxygen density or a 
eomSon^t - perfect - a particulate - it can bum off - with - *"* ~ a filter 105 can be reproduced the best. 
m077TBy the way, although playback [ in / for regeneration / each period ] was optimized and it explained as an 
example of^entation in each above-mentioned example by dividing into two , "the c^bustionpenod^y 
Pramganon" and "the combustion period by heating", for simpUficahon of a configuration smce an unhanding 
w^easy or Not the thing limited to this but a power supply required for playback is responded to file reproductive 
degree^ completion. Gmdually (for example, -- with time - a stepless story - or many step, , ~ ^ * 
change and you may make it attain reproductive optimization, preventing [ be / it / under / playback period / letting ,t 
pass ] toe erosion of a filter 105 etc. in this case - if it is in the 1st and 3rd example - each valve - opening - it is 
desirable to use a controllable valve, an oxygen density if it is in the 2nd example, since the anpump 1 16 is used - 
easy - adjustable - it is possible to attain [ be / it / under / playback period / letting it pass ] optimization of 

combustion easily controllable therefore. . ... . . 

[0078] Moreover, although regeneration was clearly explained in each above-mentioned example byjdividmg mto two, 
"the combustion period by propagation", and "the combustion period by heating", since an undemanding was easy 
»^e combustion period by preparation" "the combustion period by beating" may be unable to distmgmsh the 
magnitude of a filter, a configuration, heat capacity, etc. clearly according to operational stams In this case The 
combustion period (0-tl) by propagation is not strictly set as the combustion period by propagation, but you may make 
it set it up suitably so that the reproducing characteristics to demand may be acquired. 

T0O791 Moreover, the temperature of a filter 105 or the temperature near the downstream is detected, die telophase tl 
of the combustion period by propagation is detected based on the temperature detection resu£ wrthout settog^an 
energization pattern beforehand, and it may be made to change the supply voltage to an electrical heater 110 based on 
this Section result. In this case, since electric power supply control according to an actual playback condition can be 
performed, compared with the case where an energization pattern is set up beforehand, it is reproducible without 
mtihty.furmermore, although the playback anaphase, i.e., foe fflter temper^ 

heating", is set up so that it may become lowness in C compared with the erosion cntical ^P^f^^^jfi^ 
to drawing 9 ), in each above-mentioned example, it is natural - it brings close to the erosion cntical temperature of a 
mteHntt^ange which an erosion etc does not produce, "combustion by heating" activates further, and it may make 
attain shortening of efficient-izing of the further playback, and playback time amount 

Kct of the Invention] activation of playback (combustion) in the range in which the erosion of a filter etodoes not 
occur [ be / it / under / playback period / of a filter / letting it pass ] with said 1st filter temperature-up property 
modification means according to the exhaust-air particle processor of an internal combustion engine according to 

. — u th«he*t amount of suonlv of said filter temperature-up means according to toe 

PAGE 40ff2 * RCVD AT 9/14/2004 3:40:40 PM |Eastern Daylight Time] * SVR:USPT0€FXRF-2W 4 DNIS:7464»4 * CSID:703 836 2787 * DURATION (mn«s):31-08 6/24/2004 



j)9/14/ 2004 15:54 FAX 703 836 2787 OLIFF & BERRIDGE, PLC @041 

Page 11 of 11 

'ip,'^ of region a, explained above - it can plan - with — - it is efficient and playback of a 
KSil AooSfas to invention according to claim 2, sad 1st filter temperature up property rnodifieation ^ans Since 

fo^ufmvention according to claim 5, said 2nd filter temperature up property modification means when Ac gen 

tempem^inme period (combustion period by heating) which is not active, and can aun at an 

can be attained certainly, preventing the erosion of a filter etc. - witri - n is emcieni miu v y 

can be performed. 

[Translation done.] 
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* NOTICES * 

Japan patent Office is not responsible for any 
damages caused by the use of tills translatxon. 

1 .Tta document has been translated by computer. So the translation may not reflect tbe original precisely. 
2.**** shows the word which can not he translated. 
3. In the drawings, any words axe not translated, 




filter temperature up property modificanon means crtmpareswtflr jT^erfcidby mere being many 

ffil'SKSSe proee«orof an interna. ^-^^^n^et^aS 
byS« ennsSro meluding seelndary air supply means to supply seeondary an to a filter, at the nme of playback 



oxygen density under exhaust air, and to change the temperature up property of a filter at the tone of playback ot 
KP* „ ^ ^ -j ^ filter temneraturc uo property modification means bas a high oxygen density under exhaust 

fi^SSatiCX filter of saidfiher temperature up means ^^^^^S^T 
is high The exhaust air particle processor of the internal combustion engine ^°rding *> °\ ^ , L 

caS outXeviation coincidence of the heat amount of supply concerned and the heat ^unt of s^ply to the 
fiSrfsald fflte? U^perature up means of a before [ from after said predeternnned nme progress / playback 
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rcSf 61°The exhaust air particle processor of the internal combustion engine according to claim 2 or 5 characterized 
bySd pSeSSed time being metime amount in which combustion by propagation carries out abbreviation 
termination. 



[Translation done,] 
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